Reproduction Quality Notice

This document 1s part of the Air Technical Index
[ATI] collection. The ATI collection is over 50 years
old and was 1imaged from roll film. The collection has
deteriorated over time and is in poor condition. DTIC
has reproduced the best available copy utilizing the
most current imaging technology. ATI documents
that are partially legible have been included in the
DTIC collection due to their historical value.

If you are dissatistied with this document, please feel

free to contact our Directorate of User Services at
[703] 767-9066/9068 or DSN 427-9066/9068.

Do Not Return This Document
To DTIC



Reproduced by
AIR DOCUMENTS DIVISION

w N,

) e ,’ }J‘J ”
<
L

HEADQUARTERS AIR MATERIEL COMMAND
WRIGHT FIELD, DAYTON, OHIO










Dsa. 32

ACR March 194

2<7

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
ATI N

WAR’I‘IML RLI’ORT

5 ORIGINALLY ISSUED
'y March 1943 as
Advance Confidential Report
WIND-TONNEL INVESTIGATION OF TRIMMING TABS ON A THICKFNED
AID BEVELED ATLERON ON A TAPERSD LOW-DRAG WING

By F. M. Rogallo and Stewart M. Crandall

Langlsy Memorial Aeronautical Laboratory
&> A Ll N o) nt\?lglsy Field, Va.

o i\‘m”\ S

b
Sp cial Ducu ~ ISRWr--§
Wricht Field v e 2 ce Lb-ury Sechon J 21 1847

Air Docments Driioit = luies pence (T-2)

Wiight Field, Cayton, O
NACA k*'”r" ~»»»s...mu1

‘U,

\ ulcmﬁan

WASHINGTON

R=/SC F& 328

NACA WARTIME REPORTS are reprints of papers originally issued to provide rapid distribution of
advance research results to an authorized group requiring them for the war effort. They were pre-
viously held under a security status but are now unclassified. Some of these reports were not tech-
nically edited. All have been reproduced without change in order to expedite general distribution.

L - 435




NATIONAL ADVISCRY COMMITTEE FOR AERONAUTICS

—pr———

ADVANCE COUFIDYWTIAL REPORT

WIND~TUNNEL INVESTIGATION OF TRIMMING TABS ON 4 THICKENED

AND BEVELED AILERON ON A TAPZRED LOY-DRAG WING

By ¥. M. Rogello and Stewart M. Grandal}
SUMMARY

An investigation wag made 1u the LKAL 7~ by 10-foot
tunnel of three inpget tabs mad of one attached ted on the
buveled slleron of a low-dra, wing. The effects of gaps
at the elleron sad the teb noseg wore determined for the
three inget tsbg, and the efrects of the alinement of the
top cover plste oun the aileron charscteristics were de-
termined witih the tad gsesled in tihe nentral position.

The rezults of the testsg iudicsted that, of the
arrangemants tested, an inset tad with m chord 50 percent
of the eilercn caord nrovidev tihe moat gatisfsctory trim~
ming characteristics on a bevelsd asileron. The attached
tab apneared to be satiagfsctory as & trimming devica; itg
addition to a beveled maileron, however, would incresse
the controli-oparating foerce. No appreciable change in
ailerou effectiveness wag obsarved for any of the triuming-
tab arrangements tegted. Laakage 2t the aileron and the
tab nosos decremgsed the effectivenesa of the tab as a
trimming device, esveclslly for tabs of small chord.

INTRODUCTION

Becauss of the incressed imvortance of obtaining
adequate lateral control with ressonaule coutrol forces
for high-gpeed airclaues, the NACA has undertaken sn ex-
tensive investigastiorn of latecral-control devices. The
purposea of this progrem are to determine tihe character~
latice of existing leteral-control devices, to determine
the effects of modifications to existing davicea, 2ud to
develop rew cevices that ghow vromise of belng morse
satisfactory thsu thoge now in use.

Teats of an aileron on a low-drag wing (reference 1)
indicated that thickening and beveling the trailing edge




of the aileron would result in a substantial reduction of
high-aneed zontrol forces. These results agroed with tests
of conventional sectiong (references 2 and 3). Tests of
suali-chord tebe on two of the veveled~mileron arrengements
of refureace 1, however, gave uasrtisfactory results. Tab
effectiveness vairied greatl; witi, eilsron grafile mnd the
variation of aileron hinge-uwoment coafficient with aileron
deflection increzsed negetivsly wren the tats were deflected.
An airplane with these saall-chorid tans deflected would aave
higher wheoel forces tuan with tats neuntral erd would proba-
bly have unsyumetrical wasel-force characteristics for

right ard left roll.

The nresont tests were wrade to determipe the effects
of tabg witlk chords 15, 30, snd o0 vercent of the ailleron
chord oa the characteristics of » beveled aileron on the
tapered low-drag wing of reference l.

APPAPATUS AND KETHQDS
dodels

) The wing model, siowva in figurv 1, was the same aa
that tested 1n the iuvestigntior oFf reference 1. The tast
pAanel was e 0,40-gcnle nartial-spman odel of A low~-drag
wing, congtructed of laminated mahogany. The airfolil gece-
tion varied from NACL 66,2-2(13.7ls) at the root to ’
BACA 65,2-2(13.125) neer the tip.

The wing vas etuinped witi e 0.20c eileron which is
shown in figures 2 to 4. The aileron crocs sectiong ere
the game as for one of tue milerons of reference 1, but
the tip shape and tlhe hinge locmtion kave dsen changed.

The true treiling-sd,.e »rofile for thisg low-drag wing is

& cusp:. In forming thse beveled coatour, the original
aileron was thicze.ed lineesrly snd srmuotrically from the
nose arec to the treiling ed.e mrd %tue thickrness of the
trailing edse ves inereaged by 2 vercent of the wing chord.
A portion of tie trailing ed;e, 48U nercent of tke aileron
ohord, wes linearl; baeveled to tne origilisl treiliag-edge
thickness and the juneture bstween the bpovel and the aileron
wag rounded with a radius cquel to <0 gercent of th: wing
chord. ©For sonu of th: tests the alleron wes gcaled by a
rubtar dewm that nruevensed loakage nt the allcros noge but
did not =seal the J4.C2-iach longitudinml gaps at tho ends

of the aileron.
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The 0.200 aileron vas tested with three inset trimming tabs

and with ons attached metal tab., Details of the tlree inzet tabs
are shown in Pigures 2 to )3 of the attached tab, in figure L.

Esoh inset tab was constructed with a gaj: of G020 Letieea tine cover
plates and the tab riose. For tle sealed conditions, the gap was
oovere:l with "Srotsh" cellulose tape.

The alinement of the top cover rlate was altered by rotating
the oover rlate about its lesdiirg edec until the gao at its trailing
edge tus of the cnecitied siize [ho posibion of Lhe leudiag odge of
the oover rlate is shown ia ficure 2.

Gecumctrie characteristics of th: full-size low-drar wing and
the O.liD-gcale modcl of the wiop and of +the panel tested are =resented
in table I.

Test Installation

Details of the test installatio.. are shown sohematioally in
figure 5. The nodel was maunted nevizontally in the IMaL 7= by
10-foot tunrel (r=terenze ))) sith t'w intoard end of the model
ad’moent to but nit in contact with thu wall of the tuncel, the
wall thereby actiur ar a reflection wlasne, The model was supported
entirely ty the talance frare in order thkat all the forces and
moments actin: unon +t ecould bte measured. Fruvision wae made for
changlivg the arple of attask of the model while the tuniel was in
overation.

The aftleron wa:c manually deflected through a calilbrated torque
rod and liwkaese system ani the hiuge monents vere determined from
the twigt of the rod as dercribed in reference 1.

Test Coaditions

All tests were made at a Gynapio nressure of 16,37 vounds per
square foot, whish corresnonds to a velosity of aprroximately 80 miles
ver hcure The test Revrolds number, bused ca the wean chord of a
aomplete Ou.)=ccale model (3,51 £t), was about 2,350,000, The
effeotive Neyrclds numbep of Lre tests was about 3,760,200 becance
of the turbulence factor of 1,€ for the IMAL 7- Ly 10-foct tunnel,
The rresen% tests wcre made at low scale, low velo~ity, and high
turbule.ce reletive to the flignt conditions te whiech the results will
gonerally be arriled. 7In the nrcsent investipabion the cffects of
these variatleg were not determiied or eostimuted, tut some werk
toward their deterinination is nw in -rofress. Subrequent tests
(as yot un-utlished) of a siwilar zll:pron arrangesent on & modern
fightor airplane, iucidentally, gave results essentially in agreenment
with the results preseated herein.










A E——— .
L ‘
&
Tab écl '/éﬁt
00153. by 0.30b¢. 0,2CNG
043205 by 0.20bg «20010
\ 04500, by 1e27bg 03012

Ths 0.1%cq by 7¢2Jtq tebe= Ths hinge-momsnt character=

1stion OF the alleron with tE» 0.150, tab (fig. 2) are
snown in fimuree 7 to 11, ith the tab aasd the aileron
gaps ssalsd (fir. 8), tue inoremerts of <} due to tab
defleotivr are reaconebly constant at nigh angle of attack
but not at low anple cf attaok. The increnents of Cns

at a w 1.3, generally are a2 miri~um near the neutral
position of the alleron, which is the region of most im=
portarce for trimning. rith the tah detlected, morecver,
. the veriation of eilcro: hingu-moment creffisien* w'th .
aileron de*lectin: tecomes wore aegntive, & clangs that
would increase the sortrel forcis. Fecasuse ke pgare at the

” s8ileron end ths tab ncses were “ound to emnhasgize these :
“ obisctiorable characteristios, camrlete hings=-moment data
B} Wwera rot obtaired for the other (ap conditions (fizs. 9 to

11}s The 0.15cq tah is sonsilered unsatisfactory as a
triwming drvice tut shows some sromise for use as & balane-
iag tab.

The 043%cq by 0.20h, tabe= The hinge-moment character=-

ietlce of the G.2004 tab {fiz. 3} Are shown tn figurss 12

to 15 ¥ith aileron and tat rave emaled {fig. 12), the

0+300, tab anvaars more suitatle for trimming than the 0.1504

- tab with gaps sealed {fiz. £). Unscaling the paps, parties

P ula-ly the tab zap, ie azain shown to be detrimental to the
S tab as a trimin~ devioce,

The hinre-momant oharacterietios nf the aileron with
- tadb neutral are not jdertical for the geveral irset-tab
S ingtellations. Scme variation might be expected when the
: tab pans are vnsealed, but the variations obgervsd when
the tab gara were sealed are thought to havo been the
result of errore in the conatruotion of the model or of
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srrors in the determination of the hinge moments. In conm~
pering tedb characteristics, a compearison of the increments
of O due to tab deflection rather than of total ¢p

is thought advisable.

The 0.5(cp by 0.20by tab.- Of the three inset tabs

testod, the U,olcs tab (fiz. 4) mppearsd to have the best
oharacterigtics for trimming. (See figs. 16 to 19.)
Altbough aileron and tabd gaps had a detrimentel effect on
the tad characteristics, this effect was not so pronounced
for the 0.50ca tab ag for the taoe withh gmnller chorde;
the 0.50ca tab is thought to bte scceptable for trimming
with any of the gap conditions tesgted. Altnhough better
for trimaming than the tabs with smaller chords, the 0.50¢4
tab may not be bettur for belancing Yecause it is likely
to produce a greater logs of maxinum rolling-moment coef~-
ficlent for a given reduction of control force.

The 0.084ty Ly 0.120us sttached tab.- Tie effects of
a 0.064c, “attached tab (fig. 4) on the hinge-moment charac-
teristics of tlhie aileron Arv wresented imn fi,ure 20. Thisg
tab was effective asg a trinning device aad showed iittle
tendency to chauge the value of D6,/3%, a8 it was de-

flected. The addition of this tabd to the mileron, however,
1ncreased the increwent of hinge-morent cocfficient Letween
8 = 15° and 8§, = -15° by about 25 percent rulative to
the correaponding increment for the ineet tavs.

COFCLUSIOKS

The respults of tle tests of tiaree insget tabs and one
attached tab on the beveled aileron of a low-drag wing in-
dicated thet, for the errangeuecnts tested, the following
conclusionsg may be drawn:

l. Of the inset talts tegted, the tadb with a chord
80 percent of the aileron chord had the cust characteriatics
for triaming. 1Its characteristics were the lsast affected
by #apa aud sarc¢ tuou.ht to te satisfactory for trimming with
any of tihc zap conditionsg tostcd.

2. The attachud tab agpeared to be seatisfactory ps a
trimming device; its maddition to a tevelea aileron, however,
would increasze the control-onerating force.

A e S




3, Wo apprecisble change in ajleron effectiveness re-
sulted from defleotion of the tabs as trimming devioces.

L. Gaos at the leading edpes of the tabs or ailerons
were detrimentul to tsb characteristjos for trimming,
especialiy for tabs of small ohord.

4 i 5. The mmall-chord ianset tahs showed promise as linked
balencing tabs. Care did not a~pear t2 te so detrimental
to the tats for bala.cing as for trilmming.

langley Memorial iserounantinsal laboratory,
National Advisory Committee for Aoronautios,
langley Field, Va.
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.Test panel

?igare 1.- Planform of 0.40-scale model of wing panel texted and of com-
plete wing for vhich characteristics are given. All dimensions

piven in inchee.
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Balance frame

FiIGURE 5 r Schernatiz diogram of tast
instaliation
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/36 by attached tab. Aileran gap, A002¢;tab gap seaked. ¢
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Effects of gsps at aileron and tab noses were determined for three inset tabs, and
effects of alignment of top pdvér plate on the aileron characteristics were determined
with tab sealed in neutral position. Results indicated that inset tab with chord 50% of
aileron chord provided most satisfactory trimming characteristics on beveled aileron.
Attached tab, a satisfactory trimming devics, increased control-operating force. Tab
arrangements tested showed no appreciable change in alleron effectivenees.
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" with tab gealod in nsutral poeition.

Rffects of gaps at aileron and tab noses were determined for throe inset tabs, and

effscts of alignmant of top pdwér plate on tho aileron charscteristics wore determined
Resulto indicated that inset teb with chord 508 of

aileron chord provided most satisfactory trimming characteristies on beveled aileron.
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- Attached teb, n satiofactory trirming devico, incressed control-opersting forcs.
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